The high energy resolution and low background, particularly in the hard X-ray band, of the X-ray Imaging Spectrometer onboard Suzaku provide excellent spectra of the Galactic center diffuse X-rays (GCDX). This paper reports on the results of spatially resolved spectroscopy of the GCDX. The most pronounced features of the GCDX are the K-shell transition lines from neutral (Fe I) and He-like (Fe XXV) irons at energies of 6.4 keV and 6.7 keV, respectively. The fluxes of these lines are non-uniformly and asymmetrically distributed with respect to Sgr A . The 6.4 keV lines are particularly bright on the positive side of the Galactic longitude (east-side) with clumpy structures. A bright clump near the GC exhibits a time variability over a timescale of a few years. Neither the 6.4 keV nor 6.7 keV line flux shows close proportionality to the continuum flux (5-10 keV band); the 6.4 keV line shows excess on the high flux side, and vice versa for the 6.7 keV line. On the other hand, the sum of the 6.4 keV plus 6.7 keV line fluxes with a ratio of 1:2 shows good proportionality to the continuum flux, and hence we phenomenologically decomposed the continuum flux of the GCDX into the 6.4 keV-and 6.7 keV-associated continuums with a flux ratio of 1:2. Based on these facts, we have tried to estimate the contribution of diffuse and integrated flux of point sources to the GCDX.
Introduction
The Galactic center diffuse X-rays (GCDX) exhibit many K-shell lines from highly ionized atoms, such as the K˛, Kˇ, and K lines of He-like (Fe XXV) and H-like (Fe XXVI) irons, and the K˛line from He-like nickel (Ni XXVII) (e.g., Koyama et al. 2007a ). These K-shell lines carry key information about the plasma physics. The electron and ionization temperatures of a hot plasma are constrained by the line flux ratio of Fe XXV-Kˇto Fe XXV-K˛and that of Fe XXVI-K˛to Fe XXV-K˛, respectively. Koyama et al. (2007a) , using these line ratios, reported that the 5-11.5 keV band spectrum of the GCDX is naturally explained by a 6.5 keV-temperature plasma in collisional ionization equilibrium (CIE) plus a power-law component with a photon index of Γ = 1.4. The former component has nearly the same flux as that from the latter component (see figure 7 , in Koyama et al. 2007a ). The origins of these components and highly ionized atomic lines are, however, open questions.
In addition to these highly ionized atomic lines, the K˛and Kˇlines from neutral iron (Fe I) and the K˛line from neutral nickel (Ni I) have also been discovered. A likely origin of these neutral K-shell lines is due to fluorescence irradiated by external X-ray sources (e.g., Koyama et al. 1996; Murakami et al. 2000 Murakami et al. , 2001 Koyama et al. 2007b Koyama et al. , 2008 Nobukawa et al. 2008 ). However, alternative scenarios, such as a bombarding of energetic electrons, have also been proposed (e.g., Predehl et al. 2003; Wang et al. 2006; Yusef-Zadeh et al. 2007) .
The key questions are: what are the origins of the 6.7 keV and 6.4 keV lines, and how much is the contribution of unresolved point sources? The 6.7 keV and 6.4 keV lines in the GCDX are spatially and spectrally entangled with each other. Spatially resolved spectroscopy could disentangle this complicated situation. Together with good energy resolution and low background near and above the 6 keV band, Suzaku (Mitsuda et al. 2007 ) is the best satellite to date for this study. This paper focuses on the 5-11.5 keV band X-rays in the sub-degree region near the Galactic center (GC). The distance to GC is assumed to be 8 kpc (Reid 1993) . In this paper, quoted errors are at the 90% confidence level, unless otherwise mentioned. We use the Galactic coordinates; hence, the east means the positive Galactic longitude side and vice versa for the west.
Observations and Data Reduction
Two pointing observations (here, the east and west fields) towards GC were performed in September of 2005, with four sets of the X-ray Imaging Spectrometer (XIS: Koyama et al. 2007c) , at the focal planes of four modules of the X-Ray Telescope (XRT: Serlemitsos et al. 2007 ) onboard the Suzaku satellite (Mitsuda et al. 2007) . The data-selection criteria and subtraction method of the non X-ray background (NXBG) are the same as those given in Koyama et al. (2007a) . The charge transfer inefficiency (CTI) and fine gain-tuning of CCDto-CCD and segment-to-segment levels (for the CTI and the CCD segment, see Koyama et al. 2007c ) were self-calibrated using the K˛lines of Fe XXV (6.7 keV), Fe I (6.4 keV), and Helium-like sulfur (S XV) (2.46 keV). The absolute gain-tuning was made using the 55 Fe calibration sources irradiating the CCD corners, and also using the Fe XXVI-K˛line, which has a relatively simple structure. The over-all systematic error of our gain determination near the iron and nickel K-shell energies is estimated to be within +3 6 eV. The details concerning the calibration procedures and the results are given in Koyama et al. (2007a) .
For a timing study of the 6.4 keV line flux, we used the Chandra GC data obtained by the Advanced CCD Imaging Spectrometer array (ACIS-I) with total exposure times of 500 ks. The logs are ObsID 2943 ObsID , 2951 ObsID , 2952 ObsID , 2953 ObsID , 2954 ObsID , 3392, 3393, 3663, and 3665, observed in 2002 . The data were reprocessed, using the CIAO version 3.4 and the calibration database version 3.4.0.
Analyses and Results

The Extended Emission near the GC (GCDX)
In order to see the spatial distribution of the Fe K-shell lines, we made line images of the 6.7 keV (Fe XXV-K˛) and 6.4 keV (Fe I-K˛) lines with the respective energy bands of 6.62-6.78 keV and 6.32-6.48 keV. The images are shown in figure 1, where they include both the relevant line flux and the underlying continuum flux. From figure 1, we can see that the 6.7 keV line flux in the east field is systematically larger than that in the west field. This contrast is clearer in the 6.4 keV line band, showing clear clumps near (l; b) = (0.03, 0.07) and (0.12, 0.12) (sources 1 and 2; the polygons in figure 1a ).
To study more quantitatively, we divided both the east and west fields into 16 segments each (32 segments for total), as given by the grid in figure 1b. Since the 4 segments in each field corners are partially contaminated by the calibration X-rays (Mn I-K˛and Kˇlines at 5.9 and 6.5 keV, respectively), we made the X-ray spectra for the remaining 24 segments in the 5-11.5 keV band, and fitted with a phenomenological model as follows:
Abs .PL + Abs CXB + Gaussians/ photons keV 1 cm 2 s 1 str 1 ;
where PL is a power-law function, PL = A E Γ . CXB is the cosmic X-ray background modeled as CXB = 8.75 (E=1 keV) 1:486 . Abs is the intra-Galactic absorption in the line of sight to the GC, and is given by e .E/N H , where N H and .E/ are, respectively, the hydrogen column density and the absorption cross section with the solar abundances. The GCDX suffers due to the Galactic absorption (Abs) on the front side of the GC, while the CXB suffers due to both (front and back) side absorptions; hence, Abs is applied twice to the CXB, as is explicitly given in equation (1). Gaussians are given as .F= p 2 w/e .E E C / 2 =.2w 2 / , where w is the intrinsic line width (1 ) and E C is the line center energy.
Following Koyama et al. (2007a) , we employed 10 K-shell lines (10 Gaussians) due to highly ionized and neutral atoms. The brightest 4 lines are K˛from neutral (Fe I), He-like (Fe XXV), and H-like (Fe XXVI) irons and Kˇof Fe I, at 6.4, 6.7, 6.97, and 7.06 keV, respectively. The other weak lines are K˛from neutral (Ni I) and He-like (Ni XXVII) nickels, Kˇand K from Fe XXV and Fe XXVI, at 7.47, 7.81, 7.88, 8.25, 8.29, and 8.70 keV, respectively. At first, we fitted the spectra from the full region of the east and west fields separately, with essentially the same fitting procedures as those of Koyama et al. (2007a) : the line center energy, width, and normalization (flux) of Fe I-Kˇare fixed to 1.103, 1.103, and 0.11 times to those of Fe I-K˛(see Koyama et al. 2007a ). The widths (w) for the 6 weak lines were fixed to be 1 eV (narrow line approximation). Then, using the bestfit line widths (w) and the line center energies (E C ), we fitted the 24-segment spectra. The line flux ratio of Fe I-Kˇ=Fe I-Kw as fixed to the theoretical value of 0.11 (see Koyama et al. 2007a) . Therefore, the free parameters are normalizations of the power-law component (A) and those of the emission lines (F ) except for Fe I-Kˇ, N H , and the power-law index (Γ ).
Using the best-fit photon indices (Γ ), the line fluxes of 6.4 keV (F 6:4 ) and 6.7 keV (F 6:7 ), the energy flux in the 5-10 keV band (L 5-10 ), and the equivalent widths of the 6.4 keV (EW 6:4 ) and the 6.7 keV (EW 6:7 ) lines, we made correlation plots (figure 2). For a consistency check of the bestfit parameters between the east and west fields, we made two spectra from the small region of the overlap of both fields and fitted the spectra with the same model of equation (1). Since Fig. 1 . Mosaic (2-pointings of the east and west fields) maps of the 6.7 keV line (a) and of the 6.4 keV line (b) bands. The east and west fields are the left (east), and the right (west) sides, respectively. Solid polygons in figure (a) are 6.4 keV clumps (here, the west clump is source 1, and the east clump is source 2), while the dashed ellipse is the background region. The background data for the 6.4 keV clumps were obtained by excluding the data of sources 1 and 2. The grid in the west field shows 16 segmentations for the spatial resolved study (see text).
No. S1] Spatial Distribution of GCDX and Spectra of the 6.4 keV Clumps S257 this small region includes the calibration Mn I-K˛and Kˇlines at 5.9 and 6.5 keV, the 6.4 keV flux (F 6:4 ) is contaminated by the 6.5 keV line. Therefore, we compared the best-fit flux of the 6.7 keV line (F 6:7 ) and the power-law in the 5-10 keV band (L 5-10 ). The best-fit values of F 6:7 are 3:88 +0:40 0:16 and 4:06 +0:21 0:28 (in units of 10 5 photons cm 2 s 1 ) for the east and west fields, respectively. The best-fit values of L 5-10 are 3.57 +0:09 0:09 and 3.58 +0:08 0:09 (in units of 10 12 erg cm 2 s 1 ) for the east and west fields, respectively. Thus, we confirmed that the relevant bestfit parameters obtained from two fields are consistent with each other. Figure 2a shows that the flux ratio of the Fe I-K˛line (F 6:4 ) to the 5-10 keV band (L 5-10 ) is not constant, but F 6:4 shows excess at larger flux domains. Figure 2b shows a vice versa flux-relation of the Fe XXV-K˛line (F 6:7 ) to the 5-10 keV band (L 5-10 ). These facts indicate that the 5-10 keV band flux (L 5-10 ) does not solely associate with the Fe I-K˛line nor the Fe XXV-K˛line.
We therefore searched for a possible combination of the Fe XXV-K˛and Fe I-K˛flux to become proportional to the 5-10 keV band flux. Figure 2c shows the relation of the combined 6.7 keV and 6.4 keV flux (F 6:7 and F 6:4 ) vs. the 5-10 keV band flux (L 5-10 ). The best-fit relation is F 6:7 + 0:49. +0:03 0:04 / F 6:4 = 1:26 10 7 L 5-10 ;
( 2) where the data dispersion (1 ) from the best-fit relation is 11%. This relation is confirmed by the correlation plot of the equivalent width of the Fe XXV-K˛line (EW 6:7 ) and that of Fe I-K( EW 6:4 ). The solid line in figure 2d is the best-fit relation, given as EW 6:7 + 0:50.˙0:06/ EW 6:4 = 0:62.˙0:07/ keV:
We note that Warwick, Sakano, and Decourchelle (2006) reported a similar (but rather qualitative) analysis using the emission lines obtained by XMM-Newton observations. The correlations of equations (2) and (3) suggest that the power-law component (PL) can be divided into two parts, PL1 and PL2, which are the power-law continuums associated with the K-shell lines from neutral and highly ionized atoms, respectively. We hence divide the 5-10 keV band flux of L 5-10 to L1 5-10 and L2 5-10 , which belong to PL1 and PL2, respectively. These phenomenological relations of equations (2) and (3) also mean that the flux ratio L2 5-10 =L1 5-10 is proportional to (1=0.5) (F 6:7 =F 6:4 ). In figure 3, we plot the photon index (Γ ) as a function of the flux ratio of Fe I-K˛to Fe XXV-K( F 6:4 =F 6:7 ). Although the values F 6:4 =F 6:7 scatter largely from 0.2 to 4, Γ is almost constant at about 1.9; the continuum shape is the same regardless the line ratio. Therefore, PL1 and PL2 have nearly the same photon indices (Γ ) of 1.9.
X-Ray Image and Spectra of the 6.4 keV Clumps near the GC
In figure 1, we can see strong enhancements of the 6.4 keV line near at the Radio Arc (sources 1 and 2). To make reliable spectra of sources 1 and 2, a precise estimation of the Galactic center diffuse X-rays (GCDX) is particularly important, because the GCDX comprises the major background, and is variable from position to position (see subsection 3.1). To minimize any systematic error due to subtraction of the position-dependent GCDX, we selected the background region to be as near as possible to sources 1 and 2. The background region thus selected is shown by the dashed ellipse in figure 1a , where the data of sources 1 and 2 (polygons) are excluded.
First, we obtained the source and background spectra, and fitted with a phenomenological model of equation (1).
The best-fit fluxes of the Fe XXV-K˛lines for sources 1 and 2, and that of the background are 2.95( +0:24 0:24 ) 10 6 , 2.13( +0:19 0:18 ) 10 6 , and 2.25( +0:06 0:06 ) 10 6 (photons cm 2 s 1 arcmin 2 ), respectively. Therefore, the GCDX in source 1 would be larger, but that in source 2 is smaller than the GCDX in the background region. Thus, a key issue is how to properly subtract the GCDX. As is suggested in subsection 3.1, the power-law component (PL) of the GCDX is divided into PL1 and PL2, which are associated with the 6.4 keV (neutral iron) and 6.7 keV (He-like iron) lines, respectively. It is very likely that PL1 and PL2 are also associated with the K-shell lines from neutral and highly ionized atoms. In order to subtract PL2 and associated K-shell lines from highly ionized atoms, we introduced a multiply factor,˛, which is the ratio of the 6.7 keV flux (F 6:7 ) of source 1 (or 2) to that of the background spectrum. The factors˛are 1.31 for source 1 and 0.95 for source 2. We then re-constructed a background model consisting of the K-shell lines from highly ionized atoms and the relevant continuum component. As for the fluxes of the K-shell lines from highly ionized atoms, we multiplied the factor˛to those of the best-fit line-flux of the background spectrum. For the continuum, on the other hand, we multiplied the factor of˛ F 6:7 =(F 6:7 + 0.5 F 6:4 ) to the best-fit PL of the background spectrum, where F 6:7 and F 6:4 are the line fluxes of the background regions. This is the same as˛ PL2, where PL2 is that from the background region.
Adding this model background and CXB, we fitted the spectra of sources 1 and 2 with a model of an absorbed powerlaw plus K˛and Kˇlines of neutral iron and nickel. The bestfit spectra are given in figure 4 with the dashed lines together with the model background (dotted line). The best-fit source parameters are listed in table 1. Note that the spectral parameters of sources 1 and 2 include the PL1 components of the background region. Muno et al. (2007) reported a time variability of the substructures in source 1 in the Chandra observations. We therefore extended the time variability study for a longer time scale from the Chandra (2002) to the Suzaku (2005) observations. Since the spatial resolution of Suzaku is limited to resolve the sub-structures in source 1, and since the image position of source 1 with Suzaku and Chandra are slightly shifted from each other, we extracted the X-ray spectra from a larger region than source 1, as is given by the solid ellipses in figure 5 . We subtracted the NXBG from the Suzaku spectrum in the same way as previously described, and fitted the spectra with the model of equation (1). The best-fit Suzaku fluxes of the 6.4 and 6.7 keV lines are given in table 2. For the Chandra spectrum, No. S1] Spatial Distribution of GCDX and Spectra of the 6.4 keV Clumps S259 Fig. 4 . X-ray spectra of source 1 (a) and source 2 (b). The dashed lines are the best-fit model of the sources, while the dotted lines are the model GCDX spectra obtained by the method given in the text. The CXB spectra are out of the frames of these figures. Iron abundance determined by the iron K-edge depth with a fixed N H of 6 10 22 cm 2 . Unabsorbed 5-10 keV band flux in units of 10 13 erg s 1 cm 2 arcmin 2 . Unabsorbed line fluxes of Fe I-K˛(F 6:4 ) and Kˇ(F 7:05 ) in units of 10 6 photons s 1 cm 2 arcmin 2 . Equivalent width of the Fe I-K˛line in units of keV.
Timing Analysis of the 6.4 keV Clumps near the GC
we subtracted the off-plane CXB (including NXBG) data using the "blank-sky" data-sets. The Chandra spectrum was fitted with the same model as Suzaku [equation (1)], fixing the line energies, the power-law index, and iron K-edge absorption to the Suzaku best-fit values. Free parameters were normalizations (flux) of the power-law and Gaussian lines. For a reasonable fit, we fine-tuned the Chandra energy gain by 0.2%. The best-fit Chandra fluxes of the 6.4 and 6.7 keV lines are listed in table 2.
From table 2, we can see that the 6.7 keV line flux is constant within the 90% level of the statistical errors. This result is reasonable, because the 6.7 keV line is due to the largely extended GCDX, and hence should be invariant on the time scale of a few years. In other words, the constant 6.7 keV flux supports that the over-all systematic flux error of the 6.4 keV and 6.7 keV lines between the Chandra and the Suzaku observations, under the present procedure of data selection, screening and analysis, is smaller than the statistical 1.5 error. We note that even if the power-law index and iron K-edge (2005) observations is significant at the 4.7 level (note that the errors in table 2 are at the 90% level).
Discussion
Decomposition of the GC Emission
The GCDX would have at least 3 components: hightemperature plasma (component-1), the 6.4 keV line with Thomson scattering or bremsstrahlung continuum (component-2), and integration of point sources plus other possible origins (component-3). K-shell lines from highly ionized atoms from component-1 constrain the plasma parameters. The most important lines are Fe XXV-K˛(the 6.7 keV line), Fe XXVI-K˛(the 6.97 keV line), and Fe XXV-Kˇ(the 7.88 keV line). The flux ratio of the 6.97 keV line to the 6.7 keV line gives the ionization temperature, while that of the 7.88 keV line to the 6.7 keV line gives the electron temperature. Koyama et al. (2007a) extensively studied the line flux (and ratio) from the GC (the east and west fields), and concluded that the GCDX has a high-temperature plasma in collisional ionization equilibrium. The GC spectrum was, in fact, nicely fitted with a 6.5 keV plasma and a power-law with a photon index of Γ = 1.4, plus neutral K-shell lines (see figure 7 in Koyama et al. 2007a ). The continuum flux in the 5-10 keV band of the high-temperature plasma was 0.5 L 5-10 of the GCDX (the east and west fields) and that of the power-law (Γ = 1.4) was 0.5 L 5-10 (see figure 7 in Koyama et al. 2007a ).
As we already proposed, we can decompose the 5-10 keV band flux (L 5-10 ) into two components, L1 5-10 and L2 5-10 with the flux ratio L2 5-10 =L1 5-10 being proportional to (1=0.5) (F 6:4 =F 6:7 ). Koyama et al. (2007a) found that the mean fluxes of the 6.7 keV line (F 6:7 ) and that of the 6.4 keV line (F 6:4 ) in the east and west fields are nearly equal to each other [see table 4 and figure 7 in Koyama et al. (2007a) ]. Therefore, for the mean 5-10 keV band flux of the east and west fields, about 2=3 (1=1.5) is attributable to the 6.7 keV line and the other 1=3 (0.5=1.5) is to the 6.4 keV line. The photon indices (Γ ) for the both components are the same at 1.9 (see subsection 3.1). The above two decompositions implicitly assumed that the 6.7 keV line is due to a plasma with a spatially uniform temperature. This assumption was verified by a spatial analysis of the flux ratio of Fe XXV-K˛(6.7 keV line, F 6:7 ) to Fe XXVI-K( 6.97 keV line, F 6:97 ). In figure 6 , we plot the correlation of F 6:97 and F 6:7 .
From figure 6 , we conclude that the plasma temperatures are approximately uniform. In detail, however, the flux ratios are systematically larger, and hence show a higher temperature in the west field than that in the east field by 10% ( figure 6) . Koyama et al. (2007a) reported that the GC has a lower temperature plasma (the soft component) with highly ionized atomic lines, such as silicon and sulfur. We therefore fitted the lowenergy band spectra, and found the plasma temperature to be 1 keV. The contribution of this plasma to the 6.7 keV-line flux is 5-10%, but those to the 6.96 keV line and the 5-10 keV flux are negligible. The flux shift of the 6.7 keV line is within the 1 dispersion of the line flux vs. the continuum flux correlation (figure 2c). Including these effects increases the temperature by 5%. Using the K-edge structure, Koyama et al. (2007a) determined that the line-of-sight N Fe (iron column density) to the GCDX is 9.7 10 18 cm 2 . This corresponds to a 3.5 solar abundance of iron, assuming that the N H to the GCDX is 6 10 22 cm 2 . However the assumed N H of 6 10 22 cm 2 may be smaller than the typical values. In fact, the Suzaku observations on the Sgr A East (SNR) and Arches (star cluster) revealed that N H is 9-14 10 22 (Koyama et al. 2007d; Tsujimoto et al. 2007) . Then, the iron K-edge abundance determined by the K-edge absorption is reduced to be 2.3-1.5 solar. On the other hand, the iron abundances of the 6.5 keV plasma in the GCDX were determined to be 1 solar by Koyama et al. (2007a) . Warwick, Sakano, and Decourchelle (2006) also reported that the iron abundance in the GCDX plasma is one solar. The 1 keV plasma is associated with the 2.46 keV line. Nobukawa et al. (2008) and Mori et al. (2008) analyzed some of the 2.46 keV clumps, and found that the Fig. 7 . Schematic picture of the continuum flux (L 5-10 ) participation of the GCDX. The right side shows nearly equal participation of the 6.5 keV plasma (parenthesis is a phenomenological photon index), and the power-law Γ = 1.4 (Koyama et al. 2007a ). The left side shows the phenomenological participations (PL1 and PL2 with a ratio of 1:2). White and grey indicate the regions of the power-law, which exhibit mainly the 6.7 keV and 6.4 keV lines, respectively. abundances of iron and other heavy elements are consistent with solar. Thus, iron abundance in the 1 keV plasma is likely to be one solar, and hence the F 6:7 values and the temperatures may not be significantly changed. We can therefore ignore the 1 keV plasma in the discussion. Now, we schematically show the results of the two different decompositions of the 5-10 keV band flux (L 5-10 ) in figure 7 . The right side shows nearly equal participation of the 6.5 keV plasma (parenthesis is a phenomenological photon index), and the power-law with Γ = 1.4 (Koyama et al. 2007a ). The 6.4 keV line was treated separately, and hence is not included in figure 7 (right) . The left side shows the phenomenological participations in this work, PL1 and PL2 with a flux ratio of 1:2. The 6.7 keV and 6.4 keV lines are mainly included in the white and grey regions, respectively. There is an apparent discrepancy between the two decompositions. This may be solved if we take a point-source contribution into account (see the next section).
Origin of the High Temperature Plasma
The spectral analysis of the GC (the east and west fields) indicates that about half of the GCDX is due to the 6.5 keV plasma, which emits the 6.7 keV line and other K-shell lines from highly ionized iron and nickel (Koyama et al. 2007a ). However, figure 7 suggests that, additionally, at least 1=6 of the total GCDX should also be the 6.7 keV line emitter. We propose that this is integrated point sources (component-3), because Muno et al. (2004) reported that similar fractions of the GCDX come from point sources of 3 10 15 erg cm 2 s 1 (2-9 keV), and the spectrum has a strong 6.7 keV line and a rather weak 6.4 keV line (see figure 7 of Muno et al. 2004) . Therefore, in the present analysis, PL2 (the left of figure 7) may be contaminated by the integrated flux of point sources. On the other hand, in the analysis of Koyama et al. (2007a) , the 6.7 keV line from the point sources would be implicitly included in the 6.5 keV plasma (the right), while the continuum component of the point sources is included in the power-law component of Γ = 1.4. The continuum shape of the 6.5 keV plasma is approximated by a power-low of Γ = 2.4, while the integrated point sources has 0.9 (Muno et al. 2004) . Then, the flux-weighted mean value is Γ 2.0, consistent with Γ = 1.9 of PL2. The power-law of Γ = 1.4 component is regarded as a sum of the PL1 (Γ = 1.9) and the point sources of Γ = 0.9. Then, the weighted mean photon index of the power-law component becomes Γ 1.6, consistent with Γ = 1.4.
From the above analysis, we infer that 1=6 of the GCDX is due to point sources that are already resolved by Chandra down to the flux 3 10 15 erg cm 2 s 1 . Since point sources fainter than this flux level must be prevailing in the GC, the fraction of point source contribution to the GCDX of 1=6 is the lower limit. Revnivtsev et al. (2006) , , and Revnivtsev, Vikhlinin, and Sazanov (2007) proposed that the point-source population contributes largely to the Galactic ridge diffuse X-rays (GRDX). This scenario may also be applied to the GCDX. The point-source distribution should be symmetric with respect to Sgr A . However, we found the east-west asymmetry of the 6.7 keV line flux (F 6:7 ) as demonstrated by the open (east) and filled (west) circles in figure 2b (also see figure 6 of Koyama et al. 2007a ). The mean flux in the east field is 1.5 times larger than that of the west field. As we already pointed out, the 1-keV temperature plasma can not account for such a large asymmetry (see subsection 4.1). Thus, the maximum possible contribution of the point sources to the GCDX is about 70% for the east region and 100% for the west field. In this case, however, the spectrum of the integrated point sources must have, approximately, a power-law with Γ = 1.9 (or 17 keV temperature plasma) with sizeable 6.4 keV and 6.7 keV lines (EW 6:4 = 150-700 eV, EW 6:7 = 200-800 eV) and the line ratio F 6:97 =F 6:7 = 0.3-0.4. As far as we know, the most probable and popular point sources having such a hard spectrum with sizeable 6.4, 6.7, and 6.96 keV lines are intermediate polars (IPs). Ezuka and Ishida (1999) complied 14 ASCA data-sets of 12 IPs. The mean EW 6:4 and EW 6:7 are 140 eV and 220 eV, respectively [calculated from table 2 of Ezuka and Ishida (1999) ], which are systematically smaller than those in the GCDX (see figure 2d ). Thus, it may be unlikely that a large fraction of the GCDX can be accounted for by such point sources. At this moment, however, we reserve any definite conclusion until more quantitative estimates and observations for both the point source and the diffuse emission are evaluated.
Origin of the 6.4 keV Line and the Clumps
The origin of the 6.4 keV emission is due to the inner-shell ionization of nearly neutral irons. A plausible source for the inner-shell ionization is bombarding on the cloud gas by either high-energy electrons or high-energy X-rays. The former produces a relatively weak equivalent width of the 6.4 keV line (EW 6:4 ) of 0.3 keV (e.g., Tatischeff 2003 ), compared to the latter case of EW 6:4 1 keV (for the solar abundance of iron) (e.g., Murakami et al. 2000) . In subsection 3.1, we show that the K-shell lines from neutral atoms and associated continuum (PL1) are prevailing in the GCDX. Substituting EW 6:7 = 0 in equation (3), we obtain EW 6:4 = 1.4 keV in PL1. Also, from the discussion in subsection 3.1, we can say that Γ for PL1 is 1.9. As is noted in subsection 3.2, the spectral parameters of sources 1 and 2 (table 1) include the PL1 components in the background region. However, the best-fit EW 6:4 = 1.0-1.2 keV (table 1) and power-law index Γ = 1.8 are almost identical to those from PL1 in the background region. Hence, no essential change on the spectral parameters (table 1), other than reducing the absolute fluxes, is present.
The spectra of source 1 and source 2 were studied with Chandra and XMM-Newton (Yusef-Zadeh et al. 2002; Predehl et al. 2003; Yusef-Zadeh et al. 2007 ). However the best-fit EW 6:4 were scattered from observation to observation. This may be due to GCDX subtraction, because GCDX is variable from position to position. In fact, the results of the offplane background subtraction, where F 6:7 , and hence L2 5-10 , is smaller than those in the source region, give systematically smaller EW 6:4 compared to that of the near-by background subtraction. We argue that the present results of the EW 6:4 1.0-1.2 keV are reliable, because the GCDX is taken from a nearby background, and possible spatial variations of the GCDX are best estimated (see subsection 3.1). The EW 6:4 value of 1.0-1.2 keV is consistent with that irradiated by X-rays, unless the iron abundance in the east and west fields is 4-5 times solar. Although we have no conclusive data for the iron abundance in the cold cloud, the iron abundance in the GCDX is likely to be 1 solar (see subsection 4.1). Therefore, the observed equivalent width of the 6.4 keV line in sources 1 and 2 may favor, if not be conclusive, the origin of X-ray irradiation, rather than electron bombarding.
The iron K-edge (N H ) depth at 7.1 keV is another key parameter to judge the origin of the 6.4 keV clumps. If the N H values are far larger than that of the Galactic absorption toward the GC, then the electron origin may not be favored (see Tatischeff 2003) . The N H value is, however, sensitive to the NXBG subtraction, because it becomes significant at high energy above 7 keV. Since Suzaku has low and stable NXBG compared to those of Chandra and XMM-Newton (Koyama et al. 2007c) , we argue that the present result of N H 2 10 23 (assuming 1 solar abundance of iron) is more reliable. This value is somehow larger than that toward the general GC regions (see subsection 4.1), but still may not be conclusive to judge whether the origin is X-rays or electrons.
The most direct evidence to favor the X-ray origin is the time variability of the clumps, as was reported by Muno et al. (2007) for the sub-structures of source 1. Also, the time variability of Sgr B2, the other 6.4 keV clump, was found by Koyama et al. (2008) . We further confirmed the time variability of source 1 from the Chandra (2002) to the Suzaku (2005) observations with a 5-confidence level. The real scale of source 1 is a few light-years, and hence the 3-yr time variability of source 1 is possible only when the physical information travels across the source as fast as the speed of light, like X-ray irradiation. This speed is impossible by electrons and/or any finite-mass particles.
